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SPECIFICATIONS 


‘TRANSMITTER SECTION 
Power Input To Final RF Amplifier: 
Frequency Control 


cese+ Approximately 5 watts, 
ceveceseseeses  Smweto 8.22 me quartz crystal, 


‘AM plate modulation, automatically Limited to not 
‘more than 100%, 


Sor 728, 


Receiver Type:.-- ++ setecssnses — Siperregencrative detector precededby RF pre- 


amplifier stage. 


seesess Usable wlth signals a8 low ag 1 microvoltat the 
antenna terminals, 


8-1/2" round, 
‘Approximately 1 watt (undistorted), 
J 143.0 me to 149,0 me, 


‘Two silicon diodes tn full-wave voltage doubler 
cetroult. 


‘with but-An supply: 
105-125 woits 50/60 cycle AC 49 watts, 


‘With external, 
i @ vol operation ~ 6 volte st 2.98 ampa, 260 
i volts DE at 90 ma, 
12 volt operation - 12 voltsat1,2amps, 260 
volts DC at 00 ma, 


ACCESSORIES 


Microphone:. . + Ceramte element type, plastic case, Suitablefor 


‘either hod or desk operation, 


Connecting Cables:.. ‘Two supplied, one for 105-126 volt AC operation 
‘and one for 6 or 12 volt externalDC power sup- 
ply use, Power circuits are automatically 
‘Baitched for internal or external power supply 
‘use when cable to plugged in, 
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1+ SBAS: Osciliator/Tripler (Pentade Section} 
‘Tripler (Triode Section) 
1 GBAG: Doubler (Triode Section) 
Final RF Amplifier (Pantode Seetion) 
1. $858: Receiver Preamplifier ana Detector, 
ALT AZAXT: Speech Amplitier and Firet Audio 
‘Amplifier. 
il 1- GAQ5: Audio Output and Modulator 


‘Cabinet Dimseastions:.  . «. s+ Mh tat haat, 
\ 9.8/4" wide Gncluding license holder). 


ss &1/2 Be, 
10 tha, 


Minor variations from these specifications may 
‘be encountered in kit-assembled equipment, Sich 


actoristica are possible sources of deviations, 
‘Buch variablea will ordinarily have no significant 
‘etfect on, overall performance. 


INTRODUCTION 


‘Tho HEATHKIT Model EW-20 Tranacesver ie 
‘8 combination transmitter and receiver for use 
{in the 2-moter amateur radiotelephone service, 


Bxtensive proctoullaing and field teating over 2 
period of several monthe have provided ean- 
lunive evidence that the EW-30 Transceiver 
‘will provide highly reliable service in ita Sa- 
‘tended applieation, if assembled, wired and 
‘adjusted in accordance ‘with the ‘iaatructions 
‘utlined in thia manual, i la, therefore, re- 
commended that you follow the instructions 
carefully and make full use of the Cireult 
Description, Block Diagrams, Schematic Dia- 
gram, Installation Information, ete., in. the 


interest of acqutring a good understanding of 
the transcelver and its capabitites, 


‘The HW.30 Transceiver hay a self-contained 
power supply for operation from a 117 volt 
150/60 cycle AC power line, or can be operated 
from elther 2 8 volt ora12¥olt battery by Ualng 
an external power supply having & rating of 
260 volts B+ at 60 ma, 


‘The BW-20 can be wed with a wide variety of 
antenca types; an antenna should be selected 
for the transceiver on the basis of the appli- 
‘cation involved, See Page 37 for 2 discussion 
‘of euitable antenca fypee, 


CIRCUIT DESCRIPTION 


Es Per 
a 
2 


fates hn Gouna 
Stee "reat rowton 


‘TRANSMITTER SECTION 


‘The basic signal trom which the final trans- 
miter output 18 obtained (8 me) is generated 
at 1/18 of the final output frequency in tube 
fection VSA. This clroult io crystal controlled 
providing excellent frequency stability and is 
Ynown a8 an "electron coupled” Pierce oactl- 
Intor, "Three times” frequency «multiplication 
a obtained in the plate circuit by tuning the 
‘output to 24 mc, Tis signal is coupled to the 
{following stage through C8. 


‘Stage VaA Is a frequoncy doubler which provides 
fan output at 144 me to drive the final ampiltier 
rid, 


‘VAB is the final amplifier and operates "straight 
through;"” Le, the input and output circults are 
‘omned to the’ same frequency. RF output is 
‘coupled to the antenna, Uhrough C17 and the 
tranamt-receive switch contact, from a tap 


‘approximately 1/2 turn from the "cold" and. 
the final tank coll L4, The actual appoint is 
critical and can be adjuated for optimum coupll 
Hf deemed necessary, Since most antenna fe 
Hines will be in the vicinity of 90-7 ohms, t 
‘suggested tap point will provide near optima 
‘coupling for moat typlcal situations, 


‘At the rear antenna terminal, there ia pr: 
‘vided a rather unique power ‘output detect 
‘lrcult consisting of diode Di, resistor 
‘and capacitor C18 and Cle, This system, us 
fn conjunction with an external voltmeter, ou 
plies & convenient means of tuning the fin 
Yank circuit for maximum power into the ante 
a teansmiseion line, As the power consum 
by this device is negligible, the meter may 
eft in the circuit at all Umea to indleate pron 
operation of the transmitter, The meter ja 
for this purpose {oa three cireuit standa 
phone jack and the reading is made with t 
plug inverted approximately halfway into t 
Jack, such that the lip of the meter plug co 
cts only the first terminal in the jack, 
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X the metering plug ia inserted all the way 
Into the jack, the meter will read final ampli- 
{ler cathode current, typically in the order of 
20-25 ma, The meter plug must be withdrawn 
from this position for normal operation once 
Proper tuneup has been accomplished. The 
‘meter plug in this fully inserted position over 
ides the normal functioning of the transmit- 
receive switch and allows {inal amplifier plato 
current to flow regardless of awiteh position. 


With a Key plug insarted all the way inthe meter 
Jack, the transmitter may be used on CW if 
desired, although considerable "back wave” may 
rrewult due to the fact that previous transmitter 
‘stages are running constantly, 


For phone operation, morulation 1s accomplishes 
‘by causing the plate and sereen voltage source 
for V4B to vary at the audio trequency rate 
‘determined by the signal belng pagved trough 
the combination  modulation-output transfor~ 
mer (see AUDIO SECTION description). 


‘RECEIVER SECTION 


‘The incoming: signal received by the antenna 
and arriving at the antenna coonector via the 
‘teanamisalon line {8 supplied to an 

‘matching tap on coit 1, through capacitor C20, 
‘The reaultant signal azpearing across the broad 
ly tuned efrcult consisting of LS and C21 ta fed 
10 the input of the RF amplitier stage VBA. 
‘Tha output chrcult of the RF amplifiers "im- 
pedance coupled" to the cathode elrcuit of the 
‘auperregenerative detector VSB through capae- 
Hor C24, This arrangement provides conaiier~ 
able gain In the RF stage, which does not re- 
quire neutralization as the feed point in the 
detector circuit 18 relatively low Impedance, 
‘This means of coupling thege two stages elizai- 
nates the moat trying problem in moat super 
regenerative detectors in that « condition re- 
ferred to as “suck-out” ean occur where a 
tuned circuit is not properly isolated from the 
detector. In other instances where a tuned elr= 
felt (it ‘maybe a coll and capacitor combin= 
atlon or reflected antenna tuning) is closely 
‘coupled, the detector will drop ovt of eaeillation 
fas detector tuning passes the resonant tre~ 
quency of the interfering tuned circuit, i 
Adaition to solving the above problem and pro- 
viding gain, the RF amplifier also Isolates the 
‘antenna. from the ogeillating detector, mini 
‘izing re-radiation from the detector into 
the antenna, 


‘The type of detector used 1s one which pro- 
vides the most sensitivity for the number cf 
required and is superreyencrative, 
Jn a etraight regenerative detector, consider 
able sensitivity Io achieved by adjusting the 
‘signal feadtack of the detector for a near 
‘oscillating. condition, In the regenerative irs 
‘more feedback that can be employed 
‘With stable operation short of the detector 
actually going into oscillation, the greater Will 


carries. the regenerative principle one step 
further in that the detector actually goes in 
‘and out of oscillation at a controlled rate, 
Jn doing. euch, the detector periodically passes 


i 
F 
: 
i 
H 


Fed to as the “quench” frequency, 
trolled by the value of RFCS, and asvoclated 
‘componects, and. 1s. in the vicinity of 20,000 
eyeles per second; therefore, the quench fre: 
urcy a naible, The detector circu 
‘essentially 2 Colpitta type of oseillator eireust 
1m whieh interelectrode tube and stray capac 


‘The rear apron mounted 250 KA nest pox 
lentlometer R11 ig adjusted for maximum son~ 
silivity by setting the value of Bs voltage at the 
detector plate, The receiver configuration 19 
‘one of very good sensitivity, ‘Three micro- 
yolts input will produce near coniplete quiet 
ing with usable Signals extending down to 1/2 
microvolt, 


AUDIO SECTION 


‘The detected audio signal passes through C20 
to the 1 megohim volume control RLS, Sigaal 
flow proceeds through the audio mixing resistor 
[R22 to the grid of the audio driver VIA which is, 
coupled to the power cutput stage V2 by capac 
or C35. The combination “modulation-output 
transformer 72 provides. proper impedance 
matching to the speaker with the unit operating 
as a receiver, With the transmit-receive switeh 
4m the receive position, no loading of the aidio 
‘output occurs‘at the primary modulation tap 
‘because the cathode circuit of the transmitter 
final aroplifier is open, During receive, tibes 
5, V4 and section VIB are inoperative, 
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‘During transmit conditions, only tube V3. is 
‘vltched out of the cireuit, withallotner circuits 
‘operating, B+ is supplied to V5, V4A and VIB 
‘Walle the cathose of the final amplitier VSB 
{Is returned to ground, With Bs removed trom 
the recotver section VS, no audio voltage appears 
‘acroaa the volume control RIS aud only the 

‘ignal which is amplifiedby the microphone pre 
amplifier VIB reaches the grid of the audio 
river atage VIA. 


External radio frequency energy 1a prevented 
from re-entering the audlo cireuitry via the 
Imlcronhone cable through the use of RF choke 
RECO and capacitor Cl in the microphone In~ 


CONSTRUCTION NOTES 


‘way to complete your kit with the 
‘hance for error, The a 


of dependability, We auggeat that you retain the 
‘manual in your files for future reference, both 


all inspection slips in your leter to us. 


POWER SUPPLY SECTION 


‘The Internal powor supply provides the voltages 
‘necessary for proper operation from any 105- 
4125 volt 50/60 cycle source. The Br voltage 1a 
produced io a full-wave voltage doubler cireult 
Consisting of D2, DS, C31 ana C82, This DC 
oltage 18 then filtered by C83A and C330, and 
distributed to the proper etruitpointa, Approx 
imate Bs requirements wre 260 volta 49 ma 
uring receive and 9) ma during tranamit, 


‘Tue power connector on the chasale rear apron 
permite operation from any external source 
‘itering the proper voltages, The flament wiring 
{ie 20 arranged that tho tubes are connected for 
fither 6 of 12 voll operation, depending upon 
‘Waleh power cable is in use, For 17 VAC 
‘operation, the power transformer provides 6.8 V 
‘AC for parallel wired filaments, 


Roalstora generally have a tolerance rating of 
10% unless otherwise stated in tho Parts List 
Tolerances on capacitors are generally even 
greater. Limits of +100% and ~20% are common 
for electrolytic eapactiors. 


‘We suggest that you do the following before work 

{ etarted 

1," Lay out all parts so that they are readily 
available, 

2, Provide yourself with good quality tools 
Basle tool requirements consistof a screw 
river with a 2/4" blade; a. mall screw- 
‘driver with a 1/8" blade; ong-nose pller 
wire cutters, preferably separate dlagoral 
utters; a pon kalfe oF a tool for stripping 
Insulation fom wires; a soldering iron (or 
fun) and rosin core solder. A set of not 
rivers and a nut elarler, while not neces 
sary, will ald extensively in construction of 
the kit, 


Saas melt 


Most kit builders find it helpful to separate the 
various parts into convenient categories, Muffin 
Uns or molded egg cartons make convenient 
trays for small parts, Resistors and capaci- 
tors may be placed with thelr lead ends tn 
serted in the edge of a piece of corrugated 
cardboard until they are needed, Values can 
‘be written on the cardboard next to each 
Component, The illustration shows one method 
‘that may be used, 


eter to Parte Pletorial on fold-out from page 
aL 


PARTS LIST 
PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
an es Mo Berkit 
store 
1000 6 3/2 watt nS as wat aver mica 
(@rown-biack-red) Duet 2 sO aut onver mica 
$300 0 1/2 wate 22-8 1 eu ver mica 
(Grange-grange-rod) SH 24001 utd dlc ceramte 
Hika 1/2 watt Taeie “1 [ot ald else coramie 
(Gedntiote“orange) DH2 Loar bata coramic 
100 KA 1/2 watt rage 1 4t'aut tabular ceramic 
(orow-blackeyellow) 21-68 L001 fd orate, 
180 KA 1/2 watt Teed-Caroug, 1000 ¥ 
Brom-grecnyeliow) «= LTO OH wld 1400 lt 
220 Kn 1/2 wate ‘tac corazte 
(eed-red-yoltow) <8 2100 gta 200 ork etoctrotyte 
270 Kit 1/2 watt Bese 40.d0-25.26 pa ut 0-080 
‘ed-violet-yollow) 25-26 vol electrolytic 
410 Rn 1/2 wate em 1 Sint variable tuning 
Getow-votet-yetiow) capacilor 
10 mogohm 1/2 watt nr 1 2b toe uur trimmer 
Crownebiace-Bive) 
2fo a 1/2 watt 
(cea-viotet-bro%m) 
Go KA 1/2 watt ‘Transtormer 
(iue-gray-orange) ae ee cmtiation moddaton and 
180 0/2 wate ‘ouput transiormer 
row-preen-brow) = S487 1 ower transformer 
200 @ t wate 1-2 1 Collet 
(Gray-redrea) Conatating of 
ws 1 BER iva mips 1 osciator plate eott 
(Federedvorange) Soss2 1 Tripler colt 
io 1 OKT Twat 40.858 2 etnctor and doubler coll 
Growtlack-orange) 40-9941 Antomna coll 
Tietz 1 fon2 wate 40-3851 Final ten con 
Gellow-vinlet-brows) ASST $F choke 
seas 4 SOME watt eas i RP kok 


ei a 
ie are ast aap vere 
a ee ae ot 


‘Terminal Strips-Sockats. ire, 
Re ie rea str ‘30-31 Length #18 bare wire 
strip 


Sars ot 344-11 Length #22 hookup wire 
sao 1 34-21 Length #16 stranded black 
aii wire 
Sasa 2 344-31 Leagth #18 stranded red wire 
mast 2 SEL 1 Length sleeving 
set 1 ‘BT8 1 Length S-eonductor shlelded 
m3 cable 
waa 2 iene 
rae 1 Serie 
1 
1 
3 
4 
1 
4 
1 
2 
2 
2 
Spet 
250 KA near Flat control washer 
(REGENERATION) Flat washer 
1 megohm audio with SPST #8 lockwasher 
avitch (VOLUME-ON-OFF) Contzot Yockwasher 
00.101 postion, é-ctreatt, #3 lockwashor 
‘TRANSMIT-RECEIVE. 46 solder tug 
witch 46 opade terminal 


9/8" rubber grommet 
5/16" rubber grommet 


Term —_Bilcen ode 

4 dea ote Plats hale 

1 baastube 

2 SBaB tube 

i Spas te 
[azn 1 Far pli amp wee 
412-12 1 ‘Neon pilot amp (clear) oer 
ssi213 1 Neon plat lamp (es) 

A 
= bonitt cabinet wiBia te 
aeteaictT tert abd instr fae 
5 1 chassis es 

—209-1017301 ae 

1 Front panet aaa 
20s-nisir 1 Speaker bale plate re 


200-251 Speaker grill 


Manat 
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TROUBLESHOOTING CHART 


1, Recelver section dead, 


‘a. Faulty tabea - check VI, V2 and VS voltages, 

1, Wiring error - recheck wiring. 

(© Faulty speaker oF speaker ground - check speaker voice 
cat, 


2, Receiver section weak. 


‘&. Faulty tube - check V1, V2 and V8 voltages. 
By Regeneration control not sulfielenty advanced, 
¢, RP of detector cofls misaligned, 

‘@ Faulty antenna or connecting cable, 


8, Transmitter appea 


‘2, Faulty tubes - check V4 and VS voltages, 
1, Wiring error ~ recheck wiring, 

Transmitter section coils mistuned - recheck tuning, 
‘4. Dummy load shorted or open = recheck, 

fe, Antenca miamateh - recheck antena installation, 


“4 Power input to final am- 
plifier too high (over 6 
‘vatts), oF too low (less 
than 4 watts), 


‘ Faully tube - check V4 and V5 voltages. 
', Wiring error ~ recheck wiring, 
©; Transmitter section misaligned - recheck tuning pro- 


ceaure. 

4. Faulty meters - recheck meter readings, 

‘ High or low activity erystal - substitute another exystal 
for comparison check, 

{, Br voltage too high oF low - cheekpower supply voltagen, 
Cheek for leaky capacitors, open or shorted resistors, 
at the power aupply. Check transformer voltage 


‘a. Faulty micropbone or connections - recheck, 

, Faulty tubes = check Vi and V2 voltages, 

; Wirlog error - recheck V2 and V2 wiring, 

4 Shorted RECE to ground at mike connector - center in 
‘connector opening. 


6. Weak transmitted wignal, 


Faulty antenna - check, 
1, Shorted or open connecting cable - check. 
. Poor aatenna location, 


"I, Low powor supply voltages, 


| a Low line voltage - check 
1B. Leaky filter capacitors ~ cheek, 
Error in dropping resistor values or wiring = check, 
4. Faulty transformer - check veltages 


8, Modulation hum, 


“= Power supply filter capacitor ground connection un- 
reeoléer. 


(grounded = _ 
by, Faulty tubes = check V1 and V2, 
, Open grid etreutt connection - cheek wiring and soldering 
of Vi and V2, 


®, Cathode current of tinal am- | a. Check the tuning of all transmitter colle for proper 


plitier higher than normal, 


Feaonance and aligamest, 


agyENO2. 
noriansoay 


waWHoJsNVYL [Pe 
(48-95 #) 
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